Adiponectin improves cardiomyocyte contractile function in db/db diabetic obese mice.
Low levels of adiponectin, a fat-derived hormone, are found to be correlated with coronary heart disease, type 2 diabetes, obesity, and insulin resistance. Conversely, high adiponectin levels are predictive of reduced coronary risk in long-term epidemiologic studies. However, the precise role of adiponectin in cardiomyocyte function is still not clear. This study was designed to examine the role of adiponectin in cardiac contractile function in the db/db model of diabetic obesity. Mechanical properties and intracellular Ca(2+) transients were evaluated in cardiomyocytes from lean control and db/db mice with or without adiponectin (10 microg/ml) treatment. Expression and phosphorylation of IRS-1, Akt, c-Jun, and c-Jun N terminal kinase (JNK) as well as markers of endoplasmic reticulum (ER) stress were evaluated using western blotting. Cardiomyocytes from db/db mice exhibited greater cross-sectional area, depressed peak shortening (PS), and maximal velocity of shortening/re-lengthening as well as prolonged duration of re-lengthening. Consistently, myocytes from db/db mice displayed a reduced electrically stimulated rise in intracellular Ca(2+) and prolonged intracellular Ca(2+) decay, which were abrogated by adiponectin treatment. Ratios between phosphorylated c-Jun and c-Jun as well as phosphorylated IRS-1 and IRS-1 were increased in db/db mice, the effect of which was attenuated by adiponectin. Levels of the phosphorylated ER stress makers PERK (Thr980), IRE-1, and eIF2alpha were significantly elevated in db/db mice compared with lean controls, although the effect was unaffected by adiponectin. Collectively, our data suggest that adiponectin improves cardiomyocyte dysfunction in db/db diabetic obese mice through a mechanism possibly related to c-Jun and IRS-1.